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景。目前，国内主要采用 LTCC、HTCC 技术制备 LC 谐振无线压力传感器，其敏感元件尺寸
大，灵敏度低，且电感线圈制作在结构外部，容易受外部环境破坏，降低了传感器的实用性。
而采用 MEMS 技术能够制备小尺寸、高灵敏度、内嵌式的 LC 谐振无线压力传感器，提高 LC
谐振无线压力传感器的实用性。因此，本论文提出并实现一种基于 MEMS 技术的 LC 内嵌式
无线压力传感器，主要研究工作如下： 




(2) 比较了 SU-8 光刻胶与 AZ P4620 光刻胶微电铸胶模的性能，其中 AZ P4620 光刻胶具
有工艺简单、与酸性铜电镀液兼容的优点，采用 AZ P4620 光刻胶模微电铸得到 30μm 厚的螺
旋电感线圈。根据仿真与理论分析确定的结构尺寸设计了敏感元件的工艺流程，采用光刻、
硅各向异性腐蚀、溅射、微电铸、阳极键合等 MEMS 工艺制备了结构尺寸为 8mm×8mm×
1mm 的敏感元件。 
(3) 测得硅基底和玻璃基底上微电铸电感的电感量分别为 1.7975μH 和 1.7466μH，接近于
电感理论计算值，寄生电容分别为 106.8pF 和 3.5pF，验证了仿真结果。采用网络分析仪、压
力控制器、烘箱、压力腔搭建传感器测试平台，测试了 LC 无线压力敏感元件的频率-压力特
性。测得敏感元件的灵敏度大于 0.04MHz/kPa，非线性误差小于 2.8%，迟滞误差为 0.16%，





















The LC resonant wireless pressure sensor has broad application prospects in the harsh 
environments such as biomedical, aerospace, and industrial controlling, since it requires no power  
supply and transfers sensor signal wirelessly by inductive coupling. At present, the LC resonant 
wireless pressure sensor is mainly fabricated by LTCC technology or HTCC technology. It has large 
sensor size, low sensitivity, and the inductor coil outside of structure is susceptible to external 
environment, which limits its practicability. MEMS technology enables small size, large sensitivity, 
embedded LC resonant wireless pressure sensors, and enhances the utility of the LC resonant 
wireless pressure sensor. This paper presents an intrinsically packaged LC wireless pressure sensor 
based on MEMS technology, the main work is as follows: 
(1) Combined with MEMS technology, presents two intrinsically packaged LC wireless pressure 
sensing element structures, uses the finite element simulation method and moments EM simulation 
method to compare the performance of two structures from the structural and electrical aspects. The 
second structure is proved to have higher sensitivity and is chosen to be the implementation scheme. 
Greenhouse formula is applied to analyze the influence of the spiral inductor dimension parameters 
on performance of the sensing element, and optimize the dimension parameters. The EM simulation 
with ADS momentum is made to validate the Greenhouse formula.  
(2) The performance of micro- electroforming molds manufactured by SU-8 photoresist and AZ 
P4620 photoresist is compared. AZ P4620 photoresist has simpler process and better compatibility 
with acidic copper plating solution. 30 μm thick copper spiral inductors are obtained utilizing micro 
electroforming mold fabricated by AZ P4620 photoresist. Fabrication process of the LC resonant 
wireless pressure sensing element structure is designed and completed, with the structure size of 
8mm×8mm×1mm.  
(3) The spiral inductors on the silicon substrate and the glass substrate are measured. The 
inductance is 1.7975 μH and 1.7466 μH respectively, which is close to the calculated value. And the 
parasitic capacitance is 106.8 pF and 3.5 pF, which proves the substrate has influence on parasitic  
















frequency-pressure characteristic of the sensing element. The measured sensitivity is greater than 
0.04 MHz/kPa, linearity error is less than 2.8%, hysteresis error is 0.16%, the temperature drift is 
0.002 MHz/℃, and the coupled distances is up to 10 mm. 
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图 1-1 为常见的 MEMS 器件类型。根据 Yole Development 公司的预测，到 2017
年，整个 MEMS 市场规模将达到 210 亿美元，其中 MEMS 压力传感器的市场规
模将达到 22.4 亿美元，占整个 MEMS 产业的 11%，年增长率为 16.2%。 
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